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, standard Brownian motion
. , ,



















standard Brownian $motion:\{x_{t}; t\geq 0\}$ ,
(1.1) $x_{t}=\mu dt+\sigma dw_{t}$ , $x_{0}=x$
( $\mu,$ $\sigma\neq 0$ ) . system
([2],[5] ) .
3 payoff: $\varphi(x),$ $\psi(x),$ $\chi(x);-\infty<x<\infty$ 2 stopping time: $\tau,$ $\sigma$
, 1 $\tau$ , 2 $\sigma$
. ,
$\overline{w}(x)=$ $inf\sup$ $E^{x}[R(\tau, \sigma)]$
$0\leq\tau<\infty_{0\leq\sigma<\infty}$
(1.2)




$1_{\{A\}}$ $A$ indicator, $E^{x}$ $x_{0}=x$ .
1. 3 payoff
(13) $\varphi(x)<\chi(x)<\psi(x)$ ; $-\infty<x<\infty$ .
, (1.2) 2 , $w(x)$ , $w(x)$
$=\overline{w}(x)=\underline{w}(x)$ ([121 ). , ,
minmax , maxmin . payoff val
, :
(1.4) val $\{\begin{array}{ll}\chi-w \varphi-w\psi-w Aw-\alpha w\end{array}\}=0$
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$Aw= \frac{\sigma^{2}}{2}w’’+\mu w’$ . ,
,
$w=\varphi$ , $w=\psi$ & $\mathcal{A}w-\alpha w=0$
([18]) . ,
1 stop, 2 stop continue region .
stop . payoff
, 3 . , 3




(1.5) $w(x)=\psi(x)$ for $x<z_{2}$




1 , 2 .
,
.
2. Two optimal stopping problems
2 , , , ,
. , $k$ 2
$\varphi,$
$\psi$ .
1 $\varphi$ (1) :




2 $\psi$ (II) :




$\sigma_{0}=\inf\{t\geq 0;x_{t}\geq 0\}$ .
2. 2 $\varphi(x),$ $\psi(x)$




$2.1_{\iota}$ (1) (I),(II) , :
$\min\{Au(x)-\alpha u(x), \varphi(x)-u(x)\}=0$ for $x>0$ , $u(O)=k$
(2.4)
$\max\{Av(x)-\alpha v(x), \psi(x)-v(x)\}=0$ for $x<0$ , $v(O)=k$
(2) (I) stop region $(0,\infty)$ , (II) stop region $(-\infty,0)$
.
(proof) (1) , , $k$
. (2) Dynkin formula Infinitesimal Looking Ahead policy([14])
, ,
, stop region . Process ,
ILA policy closed . ,
stop region .
. $\lambda_{1},$ $\lambda_{2}$ $C_{1}(x;f),$ $C_{2}(x;f),$ $C(x;f)$
(i) $\lambda_{1},$ $\lambda_{2}$ $\lambda_{1}\geq\lambda_{2}$ $\sigma^{2}\lambda^{2}+2\mu\lambda-2\alpha=0$ 2 .










$(2.6i)$ $u(x;k)=\{\begin{array}{l}C_{1}(z_{1}\cdot.\varphi)e^{\lambda_{1}x}+C_{2}(z_{1}.\cdot\varphi)e^{\lambda_{2}x}\varphi(x)\end{array}$ $x\geq z0\leq x_{1}\leq z_{1}$
$z_{1}$
$k$ $k=C(z_{1} ; \varphi)$ .
$(2.6ii)$ $v(x;k)=\{C_{1}(z_{2}\cdot.\psi)e^{\lambda_{1}x}+C_{2}(z_{2}\cdot.\psi)e^{\lambda_{2}x}\psi(x)$ $x^{2}\leq^{\leq}z_{2}^{x\leq 0}Z$
$z_{2}$
$k$ $k=C(z_{2};\psi)$ .
( $proo$ standard Brownian motion regular , .
smooth fit([17]) , $u(x)=\varphi(x)|_{x=z_{1}},$ $u’(x)=\varphi’(x)|_{x=z_{1}}$
$(2.6i)$ . $(2.6ii)$ $v(x)=\psi(x)|_{x=z_{2}},$ $v’(x)=\psi’(x)|_{x=z_{2}}$ .
3. Separation of the stopping game problem
2 , 2
. ) $k$ .
. , $\{(z_{1}, z_{2});z_{1}>0, z_{2}<0\}$
.
31. $\varphi,$ $\psi$ (2.3) , $\{(z_{1}, z_{2});z_{1}>0,$ $z_{2}<$
$0\}$ ;
(3.1) $C_{1}(z_{1}; \varphi)=C_{1}(z_{2};\psi)$ , $C_{2}(z_{1} ; \varphi)=C_{2}(z_{2};\psi)$
.
(proof) (2.5) ,
C\’i $(x;f)= \frac{2e^{-\lambda_{1}x}}{(\lambda_{1}-\lambda_{2})\sigma^{2}}$ {A$f(x)-\alpha f(x)$ }
$C_{2}’(x;f)= \frac{-2e^{-\lambda_{2}x}}{(\lambda_{1}-\lambda_{2})\sigma^{2}}$ {A$f(x)-\alpha f(x)$ }
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. $\varphi,$ $\psi$ 1 , $C_{1}(x;\varphi)$ strictly increasing, $C_{1}(x;\psi)$ strictly
decreasing. $\{(x, y);C_{1}(x;\varphi)-C_{1}(y;\psi)=0\}$ $\{x>0, y<0\}$ $x$
$y$ . $C_{2}(x;\varphi)$ strictly decreasing, $C_{2}(x;\psi)$ strictly increasing
, $\{(x, y);C_{2}(x;\varphi)-C_{2}(y;\psi)=0\}$ $x$ $y$ .
, 2 .
32. (3.1) $z_{1},$ $z_{2}$ l>\acute , $w(x)$
2 .
(32) $w(x)=\{u(x_{)}..\cdot k)v(xk)$ $x\leq 0x\geq 0$
$k=C(z_{1} ; \varphi)=C(z_{2}; \psi)$ .
(proof) (1.3) (2.3) , $w=w(x);-\infty<x<\infty$ stop region
$w(x)=\{\varphi(x\psi(x)$ $x\leq z_{2}^{1}x\geq z$
continue region $Aw(x)-\alpha w(x)=0;z_{2}<x<z_{1}$ , smooth
. $z_{1}$ $z_{2}$ , 22 , 2
. $k$ , (3.2)
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